Purpose
Venous blood sampling (VBS) was a routine procedure to localize endocrine tumors, before the advent of "noninvasive" imaging. Lately, with CT Scanners (64 MDCT), smaller endocrine tumors (<5mm) can be found.
VBS was no longer included in the teaching of new interventional radiologists (IRs). Most young IRs do not learn or get exposure to such important studies. There is a serious gap of knowledge and inability to make or suggest the appropriate diagnostic tests in special circumstances.
VENOUS BLOOD SAMPLING (VBS)
• Plays important role in the evaluation of endocrine disorders • Popular, standard, "routine" studies in the 1970s, 1980s • Thereafter, use decreased and almost "disappeared" with the advent of "noninvasive" imaging: US, CT, MRI • VBS not taught or done by IR: therefore, gap in knowledge developed • New residents and fellows do not learn techniques, methods • Studies "coming back" but more "sophisticated," however, studies are just the same • Therefore, we are "reinventing the gun powder"
Cushing's: due to prolonged, increased glucocorticoids 
CAVERNOUS SINUS BLOOD SAMPLING (CSBS)
•
PANCREATIC VENOUS BLOOD SAMPLING (PVBS)
• Pancreatic endocrine tumors are rare, at difference of pancreatic exocrine tumors which are rather common in the older population and in alcohol abusers.
• 85% of these tumors are functional. 
Methods and Materials
There are IRs with little experience in VBS. We encountered instances of colleagues unaware of these "obsolete" studies and, therefore, VBS must be "resuscitated."
Some of these procedures we review are:
• inferior petrosal sinus VBS and sinography,
• VBS and venography of neck and mediastinal veins in hyperparathyroidism,
• portal vein and tributaries VBS in pancreatic tumors,
• VBS from hepatic veins,
• adrenal VBS and venography in aldosteronoma and hyperaldosteronism, • retroperitoneal,
• IVC and tributary veins in pheochromocytoma,
• gonadal VBS and venography in hyperandrogenism,
• and renal veins in HTN. 
INFERIOR PETROSAL SINUSES BLOOD SAMPLING (IPSBS)

Methods
ADRENAL GLAND VENOUS BLOOD SAMPLING (AGVBS)
Methods (Fig. 1-4 In general venous blood sampling is not needed. The diagnosis is relatively easy and straightforward. • However, in some symptomatic patients, with ↑ of plasma and/or urinary catecholamines and completely "negative" workup, including "state-ofthe-art" negative imaging, and in some members of families with familiar syndromes, venous blood sampling may be needed.
• Also, to detect multiple pheos in VHL, MEN 2 syndromes, if only one or no lesion is found at CT, MRI, scintigraphy, PET, SPECT. 
ARTERIAL STIMULATION HEPATIC VENOUS BLOOD SAMPLING (ASHVBS)
Methods
• Simultaneous common femoral artery (either side) access and femoral vein access (either side) • 5F Cobra catheter or another catheter to selectively catheterize the R hepatic vein. This is very easy and takes 5 minutes. • 5F Cobra catheter or any other catheter to catheterize the GDA (gastroduodenal), hepatic, splenic proximally and distally, and SMA (superior mesenteric) arteries. • After visceral arterial and hepatic venous catheterizations, intraarterial injection of Ca++ gluconate.
•
The dose is (0.025mEq Ca++/ kg body weight, or 0.3 mg/kg body weight) diluted in 5 mL saline.
• Hepatic venous blood is sampled from the right hepatic vein at 0, 30, 60, 90, and 120 seconds after Ca++ injection into the different visceral arteries • 5 minute wait between "stimulations" (Ca++ injections).
(Ref 1, 19-22)
• Samples must be labeled accurately as to place and time.
• This is the most important part of the procedure. Samples must be obtained quickly.
•
For each arterial catheterization there will be 5 samples obtained at 0, 30, 60, 90, and 120 seconds.
OVARIAN VEIN BLOOD SAMPLING (OVBS)
Methods (Fig. 12) • Bilateral adrenal gland venous blood sampling performed as "routinely" described above. 
Results
Radiologists, IRs, and clinicians alike must be aware of the role of VBS and venography in the evaluation of some special conditions, when the clinical and laboratory evidence suggests the presence of an endocrine tumor, and a complete workup, including "noninvasive" imaging methods are nondiagnostic.
ADRENAL GLAND VENOUS BLOOD SAMPLING (AGVBS)
Complications of AGVBS 
ARTERIAL STIMULATION HEPATIC VENOUS BLOOD SAMPLING (ASHVBS)
Interpretation
• A 2 -3 (even 10) fold rise in insulin within 30 to 120 seconds, after injection of Ca++ indicates an insulin-secreting tumor, in the portion of the pancreas (head, neck, body, tail) supplied by the artery "stimulated" with Ca++, for the tumor to produce or secrete insulin. • 50% rise in gastrin levels in the 30 second sample after injection of Ca++ is considered positive, and indicates a gastrin secreting tumor in the portion of the pancreas (head, neck, body, tail) supplied by the artery "stimulated" with Ca++, for the tumor to produce or secrete gastrin.
• Localize the region of the pancreas with increased hormone depending on which artery was stimulated with Ca++.
( Ref 1, [19] [20] [21] [22] Arterial Supply to the Pancreas (Fig. 3-7) • The gastroduodenal artery (via superior pancreatic duodenal arteries) both anterior and posterior, supplies the superior aspect of the head and the neck of the pancreas.
•
The superior mesenteric artery (via the inferior pancreatic duodenal arteries) supplies the uncinate process and the inferior aspect of the head of the pancreas.
The splenic artery supplies the body and tail of the pancreas.
If liver mets present, usually supplied by the hepatic arteries (malignant and benign liver tumors, both 1° and 2°, are always supplied by the hepatic arteries). 
Results
•
RENAL VEIN BLOOD SAMPLING (RVBS)
Interpretation
• In unilateral disease, ratio of renal to renal vein must be > 1.5 -2.0 • In bilateral disease, renal to renal vein ratio is not helpful. Renal vein to IVC or renal vein to aorta ratio should be 1.25 -1.5.
Conclusion
IRs and clinicians must know the role of VBS and venography in the workup of patients, when clinical and laboratory evidence suggesting an endocrine tumor and a full workup are nondiagnostic. VBS are important procedures to diagnose endocrine tumors when "conventional" studies fail to localize the tumor(s). VBS is rapid, simple, safe, and easy to perform. VBS must be "resuscitated," learned and included in the training of IRs. However, arteriography could be very helpful as these tumors are usually hypervascular. Furthermore, during "arterial stimulation" sampling, the visceral arteries need to be catheterized. Therefore, an arteriogram will aid in the localization of a small, hypervascular tumor, therefore, improving the accuracy of the PVBS with minimal added risk.
ADRENAL GLAND VENOUS BLOOD SAMPLING (AGVBS)
Diagnosis
ARTERIAL STIMULATION HEPATIC VENOUS BLOOD SAMPLING (ASHVBS)
Indications
• Noninvasive studies did not localize tumor.
• If multiple tumors are suspected, some may be non-functioning.
• Localizes the tumor site in pancreas (head, neck, body, tail), for curative surgery.
RENAL VEIN BLOOD SAMPLING (RVBS)
Summary
• Renal vein renin sampling helpful for diagnosis, therapy, and prognosis of patients with renal artery stenosis.
•
The role of renal vein sampling has been, is, and probably will be, controversial in the years to come.
CONCLUSIONS A
• Most patients with clinical diagnoses of endocrine abnormalities need further complete workup.
• "Noninvasive" imaging to evaluate these patients includes US, CT, MRI, scintigraphy, PET, SPECT • Despite the contributions and advances in "noninvasive" imaging and sophistication in detecting small tumors, the need of venous blood sampling is real and unchanged for many decades.
CONCLUSIONS B
• Venous blood sampling is important for the preoperative localization of endocrine lesions, to plan therapy: surgery vs. medical or other.
• Many times, despite negative "noninvasive" studies (because tumors are so small) the diagnosis and localization of the lesions must be made with venous blood sampling.
CONCLUSIONS C
• Sometimes only one tumor may be detected, when in reality multiple (2 or more) tumors may be present. • Some tumors detected by "noninvasive" imaging are not necessarily hormone producing, therefore, not the culprits of the patient's clinical findings ("incidentalomas").
CONCLUSIONS D
• Venous blood sampling must not be forgotten, must be revisited, must be emphasized more, and must be "taught" to the younger IR. • Noninvasive imaging is not always the answer, as some radiologists or clinicians seem to believe. • VBS may prevent unnecessary operations, or may indicate that an operation (not planned) is necessary.
